This idea of this work included preparation new adhesive drug polymers to treatment the wounds and inflammations, new drug polymers were prepared as bio adhesive, which have high viscosity and treatment the wounds by the adhesion of both ends of the wound when it put as well as the speed of the treatment of external inflammation, because it remains inherent to the position of injury fast time, because of the property for it viscosity. A new bio adhesive polymer was prepared by modification of Pectin structure with acrylic acid (P1) as a spacer by using ceric ammonium nitrate (CAN) as an initiator, and new graft copolymer was substituted with amino drugs such as amoxicilli produced amide polymer. This design carries controlled delivery of therapeutic agents which could release the entrapped drug over an extended period of time due to its biodegradable, nontoxic and slow digesting nature. All prepared adhesive drug polymers were characterized by FTIR, 1 H-NMR spectroscopes, thermo gravimetric analysis TGA and DSC were studied. intrinsic viscosities and physical properties of all prepared polymers were measured, biological activity was studied for all adhesive drug polymers this new adhesive drug biological polymers were applied on different infected mice and wounds, It gave outstanding results and compliance mice infected with a full recovery by a short period of time. The prepared drug copolymer was analyzed in different pH values at 37 °C in vitro study and controlled drug release was compared at zero time and after three days .The rate of hydrolysis in basic medium was found higher than acidic medium. It was concluded that modified drug release with extended drug action via slow release and in vivo performance was noted to be promising.
Introduction
Pectin is important structural components of cell walls of the soft, non woody parts of fruit, vegetables and terrestrial plants. Within a living plant it is an important structural polysaccharide with functions in plant growth, morphology and development [1] . Fruit ripening involves Pectin. breakdown induced by the enzymes pectinase and pectinerase leading to cell separation [2] . When extracted, the major commercial use for pectin is as a gelling or thickening agent and as a stabiliser in food, for example in jams and yoghurt drinks. The most important source of commercial pectin today is waste from the juice industry in the form of citrus peel, mainly from lemon and lime. Other commercial pectin are sourced from orange peel and apple pomace, and an emerging new source is from sugar beet from the sugar industry. Pectin are conceivably the most complicated of the natural plant carbohydrates, both in terms of their chemical composition and their physical chemical structure. They contain a number of defined structural units [3] homo galacturonans (HG), rhamnogalacturonan I (RGI), and substituted galacturonans such as rhamnogalacturonan II (RGII).
Other substituted galacturonans (apiogalacturonans and xylogalacturonans) have been identified, but only in extracts from certain specific plant species. The familiar components of interest in discussing the bioactivity of pectin as an anti-cancer agent are HG and RGI . The most predominant region of pectin is HG, composed principally of a homo polymer of linked α-D-galacturonic acid (GalA) partially methylated at C-6 ( Figure 3 ) [4] . The degree of methylation (DE) refers to the ratio between methylated and non-methylated GalA. Pectin with high DE is known as HM Pectin and generally refers to Pectin with 50% or more methyl ester groups on the HG backbone, and low DE Pectin (LM Pectin) with fewer than 50%. The methyl-ester content is particularly important in Pectin research as it strongly determines the physical properties of Pectin. The GalA residues at O-2 and O-3 may also be partially esterified with acetic acid in certain plant species such as sugar beet Again [5] , the ratio between acetylated and non-acetylated GalA is referred to as the degree of acetylation (DAc). water with nitric acid to pH 1-3 for 3-12 hours. This is then filtered and the fluid that has been leached from the plant material is concentrated and mixed with alcohol to precipitate the pectin, after which it can be dried and milled [12] .
For research purposes, pectin extraction in the laboratory tends to be under milder conditions and to have more complex steps [13] . Extraction may be optimized to preserve or isolate parts of the pectin depending on what is being researched. An alternative method of pectin extraction is microwave-assisted flash extraction. As hot acid extracted pectin undergoes a relatively long period of heating, it experiences thermal degradation, whereas microwave. Extracted pectin can take just 15 minutes of heating, therefore producing a higher yield and higher molecular weight pectin in a fraction of the time [14] [15] [16] [17] [18] .
To create pectins for different functions, the pectin has to be modified. This is easily achieved as pectins are unstable and susceptible to changes in pH and temperature. Pectin has good stability in aqueous solution at around pH 3-4. At acidic conditions lower than pH 3 glycosidic bonds and methyl-ester linkages may undergo hydrolysis. The rate of hydrolysis increases with higher temperature and lower pH [19] [20] .
Hydrolysis of the sensitive neutral sugar side chains may lead to an increase in GalA content and decrease in neutral sugar content. Studies have shown that mild acid hydrolysis causes the progressive release of sugars accompanied by their rapid degradation [21] [22] [23] [24] .
Material
Pectin was purchased from Fluka and dried at 110 °C for about 2 h to remove absorbed moisture. Cerium ammonium nitrate (CAN), acrylic acid amoxicillin ae corp dna were purchased from Sigma Chemicals, All other solvents and reagents were of analytical grade.
Instrumentation
Melting point was measured using thermal microscope (Kofler-method), and reichert thermovar, Stuart SMP 30. Infrared spectrophotometer measurements were performed using Shimadzu FT-IR 8400 series (1 Gm) of pectin was dissolved in (10 mL) of dioxin, (0.5 mL 0.2% soln.) of ceric ammonium nitrate (CAN),
(1 Gm) of acrylic acid was added, the mixture was introduced in polymerization bottle, and heated about 2 hour at (50 °C). The yellow color product was produced (90%) conversion ratio. S.P (115-125 °C).
(B) Substitution of (P2) with amino drugs (P2A-P2B) (0.30 Gm) of Pectin g-acrylic acid P1 was dispersed in (10 mL) of dioxin, (0.30 Gm) of amoxicillin dissolved in (5 mL) of dioxin, (0.3 mL) of DMF was added to the mixture. then was refluxed with stirring about 1 hour at (60 °C), the colored solution was filtered, the filtrate was isolated and the solvent was evaporated, the brown product (P2A) of pectin-g-[N-Amoxicllinyl acrylic acid] was washed with ether two times and dried at (50 °C) in a vacuum, conversion ratio (93%), S.P (125-150 °C). Similar procedure was used for preparation with other, amino drugs such as procaine, amoxicillin. All physical properties were listed in Table 1 . 
Controlled drug release
Release of P2A was studied. 100 mg was added continuously in (100 mL) buffer solution at (37 °C).
The wavelength of λmax was measured at different periods and different pH values (1.1-7.4) by using UV spectrometer. The sample was analyzed by UV-spectroscopes periodically withdrawn the sustained release was measured by the mole fraction constructed from UV.
Determination of median lethal (LD50)
In this experiment 6 mice (three male, 3 female) were administered with 3 % P2A. The mice were watched for 72 hours, the LD50 value revealed that P2A has no toxic effect on mice [25] .
Results and discussion
Chemical modification of Pectin by grafting with acrylic acid. Pectin can be grafted as polymerized and initiated by ceric (Ce +4 ) salts ion, offers many advantages because of its high grafting efficiency.
When such as cerium ammonium nitrate (CAN) is used as initiator in the grafting of vinyl monomers onto pectin, at first a ceric ion-pectin complex occurs, and then it decomposes to (Ce +3 ) ion and pectin radicals created by hydrogen abstraction from pectin. Thus, the radical formation on the pectin backbone occurs on the backbone of pectin polymer acts as the active sites for the graft copolymerization. The mechanism of grafting monomer onto pectin [26, 27] . Mordanting of cotton with Harda (Myrobalan) as natural biomordant. Table 2 . Thermal stability of prepared polymers were investigated by (TGA and DSC) Table 3 . TGA showed the results of some prepared drug polymers which indicated the high thermal resistance and showed their steps of weight loss-temperature. This high thermal resistance indicated the high interaction between amide hydrogen bonding through the polymer chains and led to best sustain drug release. Several thermal stability parameters were determined from TGA and DSC curves as shown in Table 3 .
Thermal stability of some selective compounds were investigated by thermo gravimetric analysis (TGA). The change in weight was measured as a function of temperature which gave valuable information about the thermal stability of the prepared compounds. Several thermal stability parameters were determined from TGA and DSC curves as following:
1-Decomposition temperature (DT). Two type of DT were determined initial decomposition temperature (Tendo) and the optimum decomposition temperature (Texo).
2-Weight loss temperature (Ts), which was determined from the TG curve, which represents the temperature at which the sample lost of its total weight in this study (17) (18) (19) (20) (21) (22) mg, was taken from the prepared polymers under a programmed heating rate of 10 °C/mint. Under inert atmosphere, (N2 gas 50 mL/mint). Thus, the weight-loss vs. temperature thermo grams were recorded and analyzed. The above parameters which were determined for some of the prepared compounds, were explained and listed in the Table 3 . Table 3a . TGA analysis of some drug polymers Showed the results of some prepared drug polymers which indicated the high thermal resistance and showed their steps of weight loss-temperature. This high thermal resistance indicated the high molecular weight of the prepared polymers with high interaction between amide hydrogen bonding through the polymer chains and led to best expire date to protect the drug.
Conclusions
A new bio adhesive polymer was prepared by modification of Pectin structure with acrylic acid (P1) as a spacer by using ceric ammonium nitrate (CAN) as an initiator, and grafted copolymer was substituted with amino drugs such as amoxicillin produced amide polymer P1A. This design carries controlled delivery of therapeutic agents which could release the entrapped drug over an extended period of time due to its biodegradable, nontoxic and slow digesting nature. The new drug copolymer was investigated The prepared drug copolymer was analyzed in different pH values at 37 °C in vitro study and controlled drug release was compared at zero time and after many days.
The rate of hydrolysis in basic medium was found higher than acidic medium. It was concluded that modified drug release with extended drug action via slow release and in vivo performance was noted to be promising. This new adhesive drug biological polymers were applied on different infected mice and wounds, It gave outstanding results and compliance mice infected with a full recovery by a short period.
